4-aminobiphenyl-induced liver and urinary bladder DNA adduct formation in Cyp1a2(-/-) and Cyp1a2(+/+) mice.
Metabolites of the potent human carcinogen 4-aminobiphenyl (ABP) induce oxidative stress and form DNA adducts that are associated with hepatic and urinary bladder toxicity and bladder tumorigenesis. Results of in vitro and cell culture studies have suggested that cytochrome P450 1A2 (CYP1A2) is the major metabolic activator of ABP. We used Cyp1a2(-/-) knockout mice to examine the role of CYP1A2 in ABP-DNA adduct formation in the liver and the bladder. Cyp1a2(+/+) wild-type and Cyp1a2(-/-) mice (total of four mice per group) were treated topically with 10 mg/kg ABP for various times, with or without pretreatment with 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), an inducer of CYP1A2 activity. We evaluated ABP-induced toxicity by carrying out quantitative histology (of the liver, skin, and bladder), oxidative stress by measuring hepatic thiol levels, and liver and bladder DNA adduct formation by using 32P-postlabeling. Data were analyzed by general linear models and analysis of variance. All statistical tests were two-sided. At the experimental times selected, we observed no histologic evidence of toxicity in the liver, skin, or bladder. Overall, Cyp1a2(+/+) mice had fewer DNA adducts 24 hours after ABP treatment than similarly treated Cyp1a2(-/-) mice. Compared with male mice, female mice had more DNA adducts in the liver but fewer adducts in the bladder, regardless of Cyp1a2 genotype. TCDD pretreatment was associated with a decrease in ABP-DNA adduct levels overall. After 2 hours of ABP treatment, hepatic thiol levels underwent statistically significant declines of severalfold in Cyp1a2(+/+) and Cyp1a2(-/-) males and in Cyp1a2(-/-) females. Contrary to our expectations, CYP1A2 expression was not associated with ABP-induced hepatic oxidative stress or with ABP-DNA adduct formation. Either CYP1A2 is not the major metabolic activator of ABP or other enzymes metabolically activate ABP in mice in the absence of CYP1A2.